Introduction
The original motivation for the present work is that to know something about the interaction of radiation effect in the energy equation past a magnetized vertical heated surface, when the magnetic field and surface temperature oscillates in magnitude about a constant non zero mean. In previous work Lighthill [1] first noticed the unsteady forced flow of viscous incompressible fluid past a flat plate and circular cylinder with small amplitude oscillation in free stream. The numerical solution of unsteady flow past a semi-infinite plate due to small fluctuation in free stream velocity has been considered by Ackerberg and Philips [2] . Merkin [3] studied the free convection boundary layer flow on an isothermal horizontal circular cylinder in viscous fluid flow and obtained results by using Blausis and Gortler series expansion method and finite series method. Rott and Rosenweig [4] , and Lam and Rott [5] extended the work done by Lighthill [1] and investigated the same results analytically and by using series method. Schoenhals and Clark [6] , and Blakenship and Clark [7] performed the solution of free convection boundary layer flow past a vertical plate, when the plate is subject to transverse mechanical vibration. The corresponding problem of longitudinal vibration has been analyzed by Eshgy and Arepci [8] . Menold and Yang [9] have been studied the phase relation of surface temperature, heat flux and shear stress along the surface of a vertical plate with oscillating surface temperature. Further contribution to the unsteady free convection flow with oscillating surface temperature along a vertical plate was given by Nanda and Sharma [10] . Muhari and Maiti [11] Verma [12] examined the effect of oscillation in the context of the surface temperature on the unsteady free convection flow from a horizontal plate. Kelleher and Yang [13] reported the free convection boundary layer flow past a vertical heated plate to the surface temperature oscillation. The basic steady flow along a magnetized plate has been investigated by [14] - [15] . Later [16] - [22] studied the magnetohydrodynamic boundary layer flow when a uniform magnetic field in the stream direction is applied.
Keeping in view, the above literature survey, our aim is to investigate the fluctuating hydromagnetic natural convection flow of electrically conducting viscous incompressible and optically thick fluid past a magnetized vertical surface radiative flux by using finite difference method and perturbation technique.
Mathematical analysis and governing equations
We consider a unsteady two-dimensional magnetohydrodynamic natural convection flow of an electrically conducting, viscous and incompressible fluid past a periodically oscillated heated and magnetized vertical plate by including radiation effects in the energy equation. The flow configuration and the coordinate system are shown in Fig. 1 .
Fig.1. The coordinate system and flow configuration
We have taken x -axis along the surface and y -axis is normal to it. In Fig.1 
The boundary conditions to be satisfied 
and ( ) 
Where, µ , ν , γ , and L are, respectively, the dynamic fluid viscosity, kinematics viscosity, magnetic diffusion and characteristic length. We will write u , v , x B , y B and θ as the sum of steady and oscillating components as purposed by Chawla [15] . 
The corresponding boundary conditions are: 
The corresponding boundary conditions are:
We can find the solution of steady part functions 0
θ by using equations (9)- (13) .
By using these solutions in equations (15)- (19), we can quit from the situation of non linearity and can find the solution of fluctuating flow for momentum, energy and magnetic field equations.
Solution Methodology
We now turn to get the numerical solutions of the problem, for this purpose we will use two methods namely (i) Primitive variable transformation for finite difference method and (ii) Stream function formulation for asymptotic series solutions near and away from the leading edge of the plate.
Primitive variable transformation
To get the set of equations in convenient form for integration, we use the following symmetry of transformations for the dependent and independent variables:
Transformations for steady and unsteady case
By using (21) into equations (9)- (13) with boundary conditions (14) we have
The appropriate boundary conditions to be satisfied above equations are
(27) and similarly we have transformation for unsteady case
By using (28) into equations (15)- (19) with boundary conditions (20), we have the following system of equations:
(34) The above system of transformed equations given in (22)- (27) and (29)-(34) along with their boundary conditions are discretize by using finite difference method, backward difference for x -direction and central difference for y -direction. By this way, we get the system of tri-diagonal equations. These set of tri-diagonal equations is solved by using Gaussian elimination technique. To represent the available solution in terms of amplitude and phase of coefficient of skin friction, rate of heat transfer and current density, we proceed as follows:
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Here, ( , ) 
Stream function formulation
To get the numerical solutions for small and large values of ξ we have the following cases:
When ξ is small
For small values of ξ we have two cases, for steady and unsteady flow.
The case for steady and unsteady flow
For steady flow we have the following group of transformations
(36) By using (36) into (9)- (13), we have the reduced set of equations: 
By using (41) into (15)- (19), we have the following system of equations:
Here , 
The related order boundary conditions are
The solutions of these equations are obtained by Nactsheim-Swigert iteration technique together with six order implicit Runge-Kutta-Butcher initial value solver. The results obtained with the help of the equations are given in Tables 1-3 for small values of dimensionless distance ξ from leading edge to down stream.
When ξ is large
To find the solution for ( 1) ξ ≥ in downstream regime, we introduced the following transformations:
ξ ξ η θ ξ η Φ = Φ = Θ (50) by using (50) into (1)- (6), we obtained the following set of equations:
Boundary equations to be satisfied by the above equations are 
Results and Discussion
In this section we briefly explain the physical behavior of different physical parameters on coefficients of skin friction, rate of heat transfer and current density in terms of amplitude and phase angle. Moreover the effect of these parameters is also exhibit in terms of transient coefficients of skin friction, rate of heat transfer and current density Tables 1-3 . From these tables, it is found that the amplitude and phase angle of heat transfer decreases and similarly the amplitude and phase angle of the coefficient of skin friction is also decreases. It is also evident from table 3. that the amplitude and phase angle of coefficient of current density increases. This situation happen because the imposition of magnetic field parameter decelerates the motion of the fluid that thicken the boundary layer thickness and generate the magnetic current, for this reason the amplitude and the phase angle of coefficients of rate of heat transfer and skin friction decreases and the amplitude and phase angle of current density increases. 
Effects upon Amplitude and Phase angle

Effects upon Transient Heat Transfer, Shear Stress and Current Density
In the present section we are going to explain the physical profiles of transient rate of heat transfer, skin friction and current density at the surface of vertical plate, for this purpose we define the following relations:
[ ] 
Conclusions
In this study emphasis was given on the effect of different physical parameters on chief physical quantities those are very important in the field of mechanical engineering such as coefficients of rate of heat transfer, skin friction and current density. From the brief study of figures and tables our findings are given as: It is observed that with the increase of conduction-radiation parameter d R the amplitude and phase angle of heat transfer increases but coefficient of skin friction decreases. It is also noted that the transient rate of heat transfer increases and skin friction in terms of amplitude and phase angle reduces as the radiationconduction parameter increases. It is concluded that the amplitude and phase angle of rate of heat transfer have no significance changes with the increase of magnetic Prandtl number Pm. There is very active increase for the case of amplitude and phase angle of coefficients of skin friction and current density is noted with the increase magnetic Prandtl number Pm. The transient coefficient of skin friction increases and coefficient of current density decreases with the increase of Pm. It is also observed that the amplitude and phase of heat transfer decreases with the increase of parameter w θ and amplitude and phase angle of coefficient of skin friction increases with the increase of ratio of the surface temperature to the ambient fluid temperature w θ . The coefficients of the rate of heat transfer and skin friction in terms of amplitude and phase angle decreases and current density increases with the increase of magnetic force parameter S. 
